An extensive literature has documented a robust correlation between socioeconomic statusmeasured in a variety of way-and health outcomes; however, much uncertainty remains regarding what causal processes underlie this association. The present paper builds on a growing literature that seeks to better document how and why wealth and SES are related. Specifically, we ask the extent to which health shocks affect net worth-a less-studied dimension of socioeconomic status. Given a lack of instruments that meet the exclusion restriction, we use data from the Panel Study of Income Dynamics to pursue a first-differences identification strategy. We estimate a parameter for acute illnesses (which should have a causal effect on wave-to-wave wealth changes) and compare this coefficient to a counterfactual parameter for the presence of chronic illnesses (which we argue should be less causally related to wealth differences year-to-year). Additionally, we interact these health indicators with insurance status as a further test that the health-wealth relationship is likely causal net of covariates. Results show that a loss of health insurance has a negative effect on family wealth levels and that this is exacerbated when it occurs simultaneously with an acute illness. And experiencing a loss of health insurance at the same time as an acute illness increases the likelihood of white families falling into the "red" (negative net worth) by 10 percent, though analysis of bankruptcy declaration shows no significant effects. In intergenerational models, parental health insurance status also seems to matter. However, results are confusing: When parents have no health insurance and suffer from acute illness, the net worth of their offspring actually increases. But when they suffer from chronic illness and have no health insurance, adult children's net worth declines. These may be statistical artifacts of the first-difference approach or they may reflect a "relief" of financial burden when acute illness strikes aging parents and leads to death.
Introduction
While health-SES gradients have been established across time and place, a robust debate continues as to the causal directionality (and mechanisms) that generate the observed association.
Many researchers have shown independent effects of socioeconomic variables on health statusmeasured in a variety of ways. For example, Strully (2008) shows that "exogenous" (i.e. nofault) job loss increases likelihood of acute illness (while not affecting incidence of chronic conditions). Lleras-Muney (2005) , meanwhile, deployed changes in state compulsory schooling laws during the early 20 th Century to estimate the impact of additional (high school) years of schooling on mortality. She finds that each additional year of formal education extends life expectancy by 10 percent (a figure that is actually higher than most OLS estimates, a fact attributed to the fact that she was estimating a LATE for secondary schooling, where effects may be strongest). However, other researchers have found evidence for a more complicated relationship between SES and health. For example, Ruhm et al. (2005) found that for males ages 18 to 35, mortality was countercyclical; likewise, Evans and Snyder (2006) used the discontinuity of the social security "notch" to show that additional income reduced the life expectancy of those aged 65 and above. The mechanism appears to be that higher pension income leads to greater withdrawal from the labor market-which itself is detrimental to health and longevity.
Meanwhile, some researchers have established that health status can affect SES. For example, Conley and Bennett (2000; also see Conley, Strully and Bennett 2003) show that while maternal income does not significantly impact a child's birth weight, the birth weight of the child does indeed predict test scores and educational attainment. Further analyses posit connections between general childhood health and childhood obesity with diminished educational attainment (Rappaport and Robbins 2005; Jackson 2009 ). Additionally, Averett and Korenman (1996) and Conley and Glauber (2006) argue that-for white women, at least-overweight or obese status depresses income (largely through its effects in the marriage market).
The above mentioned examples deal with education, employment and income. However, net worth has also been shown to be an important component of socioeconomic statusparticularly with respect to race differences (Oliver and Shapiro 1995; Conley 1999) and in regards to the transmission of educational advantage to offspring (Conley 2004 ). Yet, net worth has been understudied in the health-SES literature. Meer, Miller and Rosen (2003) instruments wealth using inheritance (under the assumption that its timing is fairly random and therefore families do not smooth consumption in anticipation of receiving it) and finds no relationship between wealth and subjective health. Yeung and Conley (2008) show an association between family wealth and children's math test scores net of a host of covariates, but this, too, fails to survive instrumentation using the same inheritance strategy. However, to the extent that receiving inheritance implies the recent death of a beloved kin or friend, it is a less than ideal instrument. Namely, bereavement has been shown to be just the kind of stress that negatively affects health. That is, by depressing health status directly, death-associated inheritance violates the exclusion restriction and leads to attenuation bias. So it is not surprising that Miller and Yeung and Conley, respectively, cannot find significant effects using such a strategy.
Given the lack of wealth instruments that do not violate the exclusion restriction (and conversely, the lack of health instruments that do not have direct effects on wealth accumulation), in the present paper we pursue a different strategy to try to estimate the relationship between health and wealth. Namely, we look at year-to-year wealth changes using a first-difference approach. In this framework we particularly focus on the estimated coefficients for "acute" and "chronic" illness. Since we use a first-difference model, these parameters are identified by years in which there was a change in health status from the previous wave. In other words, when an acute illness strikes, we expect that to negatively influence net-worth during that same period (conditional on insurance status); and conversely, when an acute condition ameliorates, we expect an increase in net worth for that given period. The persistence of (or coincidental sequential arrival of) an acute condition across two or more waves would only contribute to the estimated parameter for the waves in which it first appears and the wave in which it relents. Of course, we will be controlling for the presence or absence (i.e. the change from the previous wave) in chronic conditions as well. We expect that chronic conditions-even in a first difference model-are more likely to be endogenously associated with net worth given that such conditions tend to develop and present over a long period of time and thus provide a counterfactual. Likewise, for those with health insurance, we do not expect that the shock of acute illness should result in a substantial non-spurious effect on net-worth (though, of course, a serious illness or injury may require payments over and above insurance coverage depending on the quality of the policy and the nature of the health shock) and/or require families to draw down savings in the case of extended labor market absence.
Data and Methods
The Panel Study of Income Dynamics (PSID) originated in 1968 with a nationally representative sample of 5,000 American families. The survey follows each family every year to track economic (and health) data. As individuals move out of a family unit to start their own families, the PSID adds the newly-formed unit to the sample. The latest release of data collected in 2007 provides information on over 8,000 families in the United States. As the longest-running longitudinal study on family and individual dynamics, the study design is much too complex to detail in full in what little space we have. (Please see Hill (1992) or Duncan and Hill (1989) for fuller descriptions.) Regardless, the study complexity provides us with the ability to follow the family economic and health histories of children born into sample families and the families formed as those children reach an age to form their own family units.
To examine the role of health in intra-and intergenerational wealth volatility we form two separate samples from the data provided in the PSID. First, due to the collection years for the data on family wealth, we truncate both of our samples to include all of the waves in the study which note wealth levels. This limits our analysis to the eight waves of data in which family wealth variables exist -1984, 1989, 1994, 1999, 2001, 2003, 2005 and 2007 We present estimates of the natural logarithm of these measures of wealth-with individuals who had zero or negative values set to zero. Additionally, we present estimates of the likelihood of an individual being "in the red" with an outcome variable for wealth and wealth with home equity coded "1" if the net worth dips below zero. An individual has to have valid data for each of the waves in which wealth was recorded to be included in the analysis. Finally, we ran analysis of the likelihood of declaring bankruptcy, a variable that that indicated bankruptcy filing between 1984 and 1996. Results were not significant and thus these results are not shown, though we address the possible reasons why in our discussion section.
2 Following the 1997 survey year, the PSID continued with data collection every other year. Therefore, the 1999-2007 survey years include five waves (1999, 2001, 2003, 2005, and 2007 ).
If we were concerned with aggregate wealth levels, then the selection of certain years would be critical to our estimations given their potential association with different points in the business cycle. However, since we are not interested in comparing overall levels, but in comparing mobility patterns within persons and families across two time periods, we think these cyclical concerns are less troubling. Additionally, we include survey year indicator variables to account for the potential presence of any specific idiosyncrasies in each wave. insurance coverage, incidence of acute health shock, incidence of chronic health concern.
Additionally, in the intergenerational sample we include parents' family measures for the variables listed above, plus parental wealth. We outline these variables below.
Family Income: The PSID codes income at the family level. In order to account for any potential idiosyncratic fluctuations in family income, we smooth the income variable to represent a five-year average leading up to each wave of the data in this analysis 3 . We include a firstdifference of family income in the regression equations to examine the relationship between change in income and change in wealth. We present income 2008 dollars. Acute Health Shock and Chronic Health Condition 4 : In the last five published years of data the PSID codes for the incidence of thirteen health conditions for the head and wife.
Included in these data is a variable which states the age at which the condition first occurred.
We match the age of the head over the course of each of our waves to the age at which each health condition first became noted by the respondent. To differentiate between severe and acute shocks to health and the onset of chronic health conditions we create two variables. The indicator variable for an acute health shock includes the occurrence of a stroke, heart attack or cancer. We include asthma, arthritis, diabetes, heart disease, high blood pressure, learning disabilities, lung disease, memory loss, psychiatric disorders and other chronic illnesses in the indicator for chronic health conditions. Each of these indicator variables are coded "1" if the head or wife suffered from an occurrence of an acute or chronic illness over the course of each wave.
Given our first-differences methodology (outlined below), indicators for gender and race are de-facto factored out. Noticeably absent from our list of input variables, however, are measures of education. We chose to omit these variables from the first-differences equations due
to issues regarding what a change in level of education might mean in the short-term period of two to five years (the length of time between each wave). First, if education remains constant over each wave (i.e. the respondent has completed his or her formal education) then the measure for years of schooling will drop out of the first-differences equation. However, if the respondent continues his or her education in adulthood (through graduate studies or returning to school after a period in the labor force), issues arise as to what the change in years of education means regarding levels of wealth. Researchers commonly view education as an investment which holds returns at some point in the future. However, it is unclear with our data at what point those returns will appear. A four-year absence from the labor market in order to increase one's education may coincide with dropping significantly into debt to pay for tuition. As a result, this would show that an increase in education corresponds to a decrease in wealth over the course of one wave if the individual were not able to immediately upon graduation reap the benefits from increasing his or her stock in the labor market and regain the lost wealth from tuition.
Undoubtedly education correlates with wealth, but given that educational outcomes are not the sole purpose of our analyses, we omit them from our first-differences equations.
For the intra-generational mobility analysis, we follow one randomly selected individual who was either the head or wife of the family unit in 1984. Given that our key variables are measured at the family level, we may randomly follow the head or wife without changing the measures of the input or output variables. We implement first-differences OLS regression to examine wealth mobility and volatility within a generation. We regress the change in logged wealth across one wave of data on the changes in marital status, logged family income, logged inheritance, unemployment, health insurance coverage and health status across the same wave.
The intergenerational analysis implements first-differences OLS regressions to analyze
the association between parents' levels of wealth, unemployment and health with adult children's levels of family wealth. All members of this sample created their own family by splitting off of the parental household sometime prior to the 2007 wave of data. We regress the change in logged wealth across one wave of data on the changes in age, marital status, logged family income, logged inheritance, unemployment, and health status across the same wave.
Additionally, we include input variables to mark changes in the respondents' parents' marital status, wealth, family income, inheritance, unemployment, and health status to determine the impact that life changes for parents hold on the wealth volatility of adult children. Table 2 presents the results for the first-differences OLS regression of change in logged non-home equity wealth in 2008 dollars on key input variables in the intra-generational sample.
Results
Common throughout the models are the effects of marriage and unemployment. While marriage increases logged wealth minus home equity, spells of unemployment for a head or wife decrease logged wealth. Although age, logged income and logged inheritance hold significant impacts in the first two models, this diminishes once the variables for insurance status and its interactions with health shocks are entered into the equations. None of the interaction variables for illness and lack of health insurance, nor the main effects for illness, prove significant. However, at the 0.10 level, a loss of health insurance over a wave is associated with a loss of logged wealth minus home equity.
To further break down these findings by race we present the findings in Table 3 . In these models the findings for marriage and unemployment remain largely consistent. However, unemployment disproportionately impacts the non-home equity wealth of black families, while hitting white families harder for wealth including home equity. Additionally, the logged income holds a significantly positive effect on wealth including home equity for white families. A loss of health insurance proves significant at the 0.10 level for the full sample regressed on wealth without home equity. Losing health insurance also significantly decreases wealth including home equity for the full sample and white families in particular. Finally, although the interaction terms between insurance status and health shocks don't impact wealth without home equity, the experience of an acute health shock without insurance significantly decreases logged wealth including home equity. In the full sample, for blacks and for whites (although only at the 0.10 level) the onset of an acute illness without health insurance causes families to dip into wealth including home equity.
In Table 5 we break down the probability of falling into the red by race and form of wealth. For families headed by a black individual, marriage decreases the chances of dropping into debt, excluding home equity. In contrast, for black families, unemployment significantly increases the likelihood of falling into the red, minus home equity. While only significant at the 0.10 level, spells of unemployment for heads or wives increases the chances of the family dropping into debt when including the value of their primary residence. Finally, in Models 3 and 6 we see the impact of the onset of an acute illness for individuals without health insurance. For families headed by white individuals, the occurrence of an acute illness for an uninsured head or wife significantly increases the likelihood of fallings into debt, with and without home equity.
Tables 6, 7 and 8 outline the inconclusive findings for our intergenerational sample. The trends for marriage, logged income and inheritance, and unemployment hold across all of the models in Table 5 . Few of the parental variables hold significance on logged wealth minus home equity, save a parent getting married, which holds a negative impact on wealth, and the interactions between illness and insurance status in Model 5. Given that the interaction between lack of health insurance and acute illness proves significant in the opposite direction one might assume and that the chronic illness and lack of insurance interaction proves significant in the direction which is expected, these findings seem inconclusive.
The differential impacts, by racial category, of input variables on wealth with and without home equity are shown in Table 6 . Outcomes for adult sons and daughters largely mirror those in Table 5 . However, logged income disproportionately aids white families in increasing wealth minus home equity, while logged inheritance helps black families more than whites. Also, black families take a harder hit on wealth minus home equity when experiencing unemployment. In
Model 6 we see that a loss of health insurance disproportionately impacts the wealth including home equity for white families in comparison to black families. The key parental health variables show inconclusive results. A parent with a chronic illness appears to increase the nonhome equity wealth of white families and the acute illness and lack of insurance interaction seems to do the same for both home and non-home equity for black families. On the other hand, lack of health insurance and the onset of a chronic illness disproportionately detract from white families' home and non-home equity wealth.
Finally, Table 7 highlights the probability of black and white families falling into the red including and excluding home equity wealth. For adult children, the main effect for chronic illness disproportionately increases the likelihood of white families dipping into debt minus home equity. This finding is also true for the impact of losing health insurance for white families on probability of debt including home equity. On the other hand, Models 4 and 6 show that black families are hit harder by the interaction of lack of health insurance and the onset of a chronic illness.
While these findings for adult children prove significant, the results for the effects of parental health on adult children wealth once again lack clarity in these models. Results showing significance in the opposite direction we would expect include the main effects for acute illness for blacks and the interaction with lack of health insurance in both the home and non-home wealth regressions. Although the main effect for chronic illness seems to show in the wrong direction in the non-home wealth models, the interaction of chronic illness and lack of insurance shows a significant impact on home and non-home equity in the expected direction for white families.
Discussion
An extensive literature has documented a robust correlation between socioeconomic statusmeasured in a variety of way-and health outcomes; however, much uncertainty remains regarding what causal processes underlie this association. The present paper builds on a growing literature that seeks to better document how and why wealth and SES are related. Specifically, we ask the extent to which health shocks affect net worth-a less-studied dimension of socioeconomic status. Given a lack of instruments that meet the exclusion restriction, we used data from the Panel Study of Income Dynamics to pursue a first-differences identification strategy. We estimated a parameter for acute illnesses (which should have a causal effect on wave-to-wave wealth changes) and compared this coefficient to a counterfactual parameter for the presence of chronic illnesses (which we argue should be less causally related to wealth differences year-to-year). Additionally, we interacted these health indicators with insurance status as a further test that the health-wealth relationship is likely causal net of covariates.
Additionally, we tested a model that predicted bankruptcy declaration and found no significant results, which may be an artifact of the time span-our time series that included this variable ends long before the credit crisis was beginning (the last year bankruptcy was recorded was 1996). That is, the foreclosure and bankruptcy waves had not crested yet and folks were often still able to draw out equity from their homes through loans over our period of study.
Finally, we also made a contribution by estimating intergenerational models where the health, wealth and insurance status of respondents' parents can affect offspring net worth.
Results showed that a loss of health insurance has a negative effect on family wealth levels and that this is exacerbated when it occurs simultaneously with an acute illness. And experiencing a loss of health insurance at the same time as an acute illness increases the likelihood of white families falling into the "red" (negative net worth) by 10 percent, though analysis of bankruptcy declaration shows no significant effects. Parental health insurance status also seemed to matter.
However, results are confusing: When parents have no health insurance and suffer from acute illness, the net worth of their offspring actually increases. But when they suffer from chronic illness and have no health insurance, adult children's net worth declines. These may be statistical artifacts of the first-difference approach or they may reflect a "relief" of financial burden when acute illness strikes aging parents and leads to death.
Though our data cover a unique period of rising housing prices, they may have implications going forward into the era of health insurance system reform. In fact, health care costs have only risen and credit has only tightened since 2007. Rising health care costs probably mean that the parameter estimates of the effect of health shocks on net worth shown here are too conservative. However, during the time since our data series ended credit has tightened (and aggregate net worth has fallen dramatically). The implications of these changes are less clear.
Tighter credit and non-health related drops in asset values may suggest that the wealth elasticity of acute illness has attenuated. However, the effects for bankruptcy or dropping into negative net worth may have increased.
Lastly, though we estimate the interaction of health insurance status and illness in a partial equilibrium framework, if these estimates are extrapolated to the general equilibrium condition (a big "if"), we may expect that quasi-universal health care coverage may lead to more stable family nest eggs. Of course, those families who are now forced to buy health insurance may save less as a result, so further analysis is warranted with more recent data (and realtime data as the law's provisions unfold over the next few years). 
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